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[57] ABSTRACT 
A method by which surgical implements, surgical in- 
struments, surgical sponges* surgical implantable de- 
vices and indwelling tfaenqieutic devices and materials 
may be detected withm the human body or other area of 
interest by mcorporating or addmg a radiofrequency 
transponder. Non-lmear mixing of two frequencies in a 
radiofrequency transponder is used. The transponder 
may be a small film deposition of Ferrite material exhib- 
iting gyro-magnetic resonance at selected frequencies 
or a solid state device. 
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[57] ABSTRACT 
An apparatus for detecting a surgical implem«it in 
human or animal tissue has structure for defining a 
transmitting zone encompassing a surgical wound in the 
tissue. A battery powered marker is secured to a surgi- 
cal implement positioned within the wound. Field gen- 
erating structure is provided for generating within the 
transmitting zone an electromagnetic field having a 
predetermined frequency band. A signal generator gen- 
erates a signal having a predetermined frequency band. 
The signal generator is operative to cause the field gen- 
erating structure to generate the electromagnetic field, 
providing the marker with signal identity. A detector 
having an antenna located within the transmitting zone 
of the marker detects the marker signal irrespective of 
the marker's orientation therewithin. 
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[57] ABSTRACT 

A value added tax card to be used in expediting refund of 
value added tax on purchases. The method of refunding 
includes establishing computerized personal accounts and 
associated value added tax cards. Each personal account and 
value added tax card has associated therewith the purchas- 
er's name, address, country of residence and passport num- 
ber. A photograph of the purchaser appears on the value 
added tax card. The card is presented at the time of purchase 
to the seller who then sends the credit to the computerized 
personal accoimt equal to the charged value added tax. 
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[57] ABSTRACT 

An automatic identification system for accounting for and 
identifying a plurality of surgical sponges used during a 
surgical procedure. Machine- readable information is located 
on a plurality of surgical sponges. Each sponge of the 
plurality of surgical sponges has unique machine-readable 
information located thereon. The unique machine-readable 
information is unique for at least one surgical procedure. 
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[57] ABSTRACT 

A decision support system for the management of an agile 
supply chain that provides an architecture including a server 
side and a client side. The server side includes a decision 
support system database that interfaces with a model engine 
that performs analysis of the data to support planning 
decisions. The server side includes a server manager that 
coordinates requests for service and information. The client 
side includes decision frames that present the various view 
points available in the system to the users. A frame manager 
coordinates the requests from decision support frames to 
access the needed data and models. The decision support 
frames provide a view into the supply chain and integrate 
anal3^cal models responsive to the view point of a business 
process such as demand management. The frames include a 
supply management frame, a demand management frame, a 
vendor managed replenishment frame, a Planning, Sales and 
Inventory planning frame, and a distribution network design 
frame. The frame manager includes a system integrator and 
a functional integrator. A database management system 
manages the supply and maintenance of information needed 
by the modeling processes through the frame manager. A 
domain management process limits data available to saidl 
frame responsive to a user selection. The system also 
includes a demand and supply reconciliation process; a 
capacity planning process; a vendor managed replenishment 
process; and a scenario management process. 
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[57] ABSTRACT 

A system and method for identifying the geographic region 
of a geographic area which contains a geographic point 
associated with a location. A description of a location such 
as an address, a nearby intersection, or a nearby landmark, 
is used to determine geographic coordinates for a geographic 
point associated with the location. To identify the geo- 
graphic region which contains the geographic point, one of 
the plurality of geographic regions in a geographic area is 
selected as a selected region and a determination is made as 
to whether the geographic point is located within the 
selected region. If the geographic point is located within the 
selected region, then the geographic region is identified. 
Different preferred methods correspond to different methods 
for making a determination as to whether the geographic 
point is located within the selected region. In the preferred 
methods, the determination is made by drawing a line of 
predetermined slope through the geographic point and 
through the selected region and comparing the geographic 
point to the intersection points between the line and the 
boundary of the selected region. Some of the preferred 
methods use estimated geographic regions. 
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ABSTRACT 



A value added tax card to be used in expediting refund of 
value added tax on purchases. The method of refunding 
includes establishing computerized personal accounts and 
associated value added tax cards. Each personal account and 
value added tax card has associated therewith the purchas- 
er's name, address, country of residence and passport num- 
ber. A photograph of the purchaser appears on the value 
added tax card. The card is presented at the time of purchase 
to the seller who then sends the credit to the computerized 
personal accotmt equal to the charged value added tax. 
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[57] ABSTRACT 

A surgical device, e.g. a catheter or a prosthesis, is disclosed 
which is characterised in that it carries, at a predetermined 
location, a tag fomied of a high permeability, low coercivity 
magnetic material. Also disclosed is a method of locating a 
surgical device within the human or animal body, which 
comprises inserting the device into the body together with a 
magnetically active marker, the marker being associated 
with a predetermined location on the surgical device; and 
sensing the position of the marker, and hence of the suigical 
device, by remotely detecting its magnetic response to an 
interrogating signal. Systems for use in this method are also 
disclosed. 
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[57] ABSTRACT 

A point of sale tax reporting and automatic collection system 
including a smart tax register located at a retailer location. 
The retailer smart register processes consumer transactions 
and calculates the amount of sales tax due the retailer by the 
consumer for each transaction. Following the transaction, 
the consumer requests and is give a tax paid receipt. After 
the sales tax is paid to the retailer by the consumer, the 
register either immediately or periodically forwards the 
amount of the transaction and the amount of sales tax 
collected by the retailer to a computer and memory located 
at a remote location (e.g. state government taxing authority). 
The computer and memory receive and store the retailer's 
transaction and sales tax information, and report same to the 
Internal Revenue Service at least once a year. After receiving 
the retailer's sales tax information, the computer accesses 
and debits an account belonging to the retailer, the amount 
debited corresponding to the amount of sales tax collected 
by the retailer. In sum, the system automatically reports all 
retailer transactions and sales tax collected by retailers from 
consumers to local and federal government authorities and 
then automatically collects the sales tax amounts from 
retailer accounts so as to prevent retailers from turning over 
the collected sales tax. A tax paid receipt is given to each 
consumer as evidence that the tax paid will be turned over 
to the proper authorities. 
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(57) 



ABSTRACT 



A method and apparatus for attaching one or more transpon- 
ders to medical and non-medical products to tag respective 
ones of the products with identifying data contained in a 
memory of the transponders. The one or more transponders 
each include a memory containing the corresponding iden- 
tifying data which is emitted by the respective transponder 
in response to an electromagnetic signal emitted externally 
of the transponder. The identifying data corresponds to at 
least one of the respective one or more transponders and a 
respective product for tagging. The one or more transpon- 
ders are attached to respective ones of the products to tag the 
products with the corresponding identifying data. 
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ABSTRACT 

A method of tracking medical surgical instruments using 
encoded radio frequency tags incorporated in labels which 
are affixed to each instrument. A database of instruments is 
maintained at a hospital which may contain identification 
and status information for each instrument. A standard data 
format is used in the tags to provide a universal inventory 
system for medical institutions, medical instrument manu- 
facturers and service companies. The tags may be instantly 
identified by a microprocessor system having a radio fre- 
quency scanner. The scanner may optionally write data to a 
radio frequency tag. A method of accounting for instruments 
used in a surgical procedure by performing an electronic 
radio frequency scanning inventory before a procedure and 
again before a surgical cavity is closed. 
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ABSTRACT 



In general, in one aspect, the invention features a system and 
method for communicating with a RFID tag. The method 
includes receiving a signal from a RFID tag, and identifying 
the tag type from the RFID tag signal. In another aspect, the 
invention features a system and method for communicating 
tag receiver to a computer, and transmitting a receiver 
identifier from the tag information. The method includes 
transmitting tag information from a tag receiver to a com- 
puter. 
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nected to the or each output queue for forwarding output 
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(57) ABSTRACT 

A system and method of tracking medical products provides 
for associating a group of medical products with a group 
location based on a group radio frequency identification (RF 
ID) device signal, where the group includes a first imit and 
a second unit. The first unit is associated with a first remote 
location based on a first unit RF ID device signal. The 
method further provides for associating the second unit with 
a second remote location based on a second remote location 
based on a second unit RF ID device signal. The signals 
uniquely identify the units and the group. 
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(57) ABSTRACT 

Surgical implements used during an operating procedure are 
detected in human tissue. Markers attached to the surgical 
implements change their impedance at a preselected fre- 
quency in the presence of an electromagnetic field. Each of 
the markers is thereby provided with signal-identifying 
characteristics. The signal-identifying characteristics are 
detected outside the operating room in an accurate, reliable 
manner. Potential interference with operating room elec- 
tronic instrumentation is avoided, the possibility of operator 
error is reduced and system cost and space requirements are 
substantially lowered. 
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ABSTRACT 



A system for recovering refundable taxes such as value- 
added taxes (VAT) uses a transaction card, such as a credit 
or debit or electronic cash card, to record purchases made by 
a traveler that are subject to VAT in a foreign country. The 
traveler loads the transaction card with a software applica- 
tion that is able to record the purchases subject to VAT. The 
traveler uses the card to make purchases in the foreign 
country, and the card calculates and accumulates the VAT 
subject to refund. When leaving the foreign country, the 
traveler inserts the card into a terminal, the software appli- 
cation reads the VAT subject to refund, and the traveler 
selects whether to receive the refunded VAT in cash in local 
currency or in the currency of the country in which the 
traveler resides ("home currency"), as cash value on the card 
(if a cash or debit card), as a credit on the card (if a credit 
card), or by check in local or home currency. 
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ABSTRACT 



Surgical implements used during an operating procedure are 
detected in human or animal tissue. Markers attached to the 
surgical implements change their impedance at a preselected 
frequency in the presence of an electromagnetic field. Each 
of the markers is thereby provided with signal-identifying 
characteristics. The signal-identifying characteristics are 
detected by a fi-eely movable, portable detection unit from a 
first location proximate the patient in an accurate, reliable 
manner. Potential cross-interference with operating room 
electronic instrumentation is minimized by shielding. Sys- 
tem cost and space requirements are substantially lowered. 
An accidentally retained surgical implement is discovered in 
a timely manner, prior to completion of surgery and before 
the patient has been removed from the operating room. The 
portable detection unit is adapted to be transported to a 
second location from which the potential cross-interference 
between the electrical or magnetic fields generated during 
operation of the detector and the electronics deployed during 
the surgery is minimized. The patient is interrogated after 
closure of the wound by being subjected to an interrogating 
field generated by the surgical implement detector at the 
second location. Visible and/or audible signals from the 
detector signify accidental retention of a surgical implement 
before the patient awakes. 



iiHiminiiiiiiiiii 

US006600418B2 

(12) United States Patent (lo) Patent No.: us 6,600,418 B2 

Francis et al. (45) Date of Patent: Jul. 29, 2003 



(54) OBJECT TRACKING AND MANAGEMENT 
SYSTEM AND METHOD USING 
RADIO-FREQUENCY 
IDENTIFICATION TAGS 

(75) Inventors: Robert C. Francis, Maplewood, MN 
(US); James P. McGee, Cedar, MN 
(US); Robert A. Sainati, Bloomington, 
MN (US); Richard L. Sheehan, Jr., 
StiUwater, MN (US); Sai-Kit K. Tbng, 
Roseville, MN (US) 

(73) Assignee: 3M Innovative Properties Company, 
St. Paul, MN (US) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) AppL No.: 09/735,243 

(22) Filed: Dec. 12, 2000 

(65) Prior Publication Data 

US 20Q2AX)70862 Al Jun. 13, 2002 

(51) Int. CI.'' G08B 13/14 

(52) U.S. CI 340/572.1; 340/5.92; 340/10.1; 

340/505; 700/215; 700/226; 700/229; 705/28 

(58) Field of Search 340/572.1, 505, 

340/10.1, 5.92, 988; 235/385; 705/22, 28; 
700/213, 214, 215, 216, 217, 225, 226, 

228, 229 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,471,345 A 9/1984 Barrett, Jr. 340/572 

4,688,026 A 8^/1987 Scribner et al 340/572 

4,773,807 A 9/1988 KioU et al 414/282 

4,827,395 A * 5/1989 Anders et al 340/572.1 X 

4,862,160 A 8/1989 Ekchian et al 340/825 

4,990,841 A 2/1991 Elder 318/587 

5,019,815 A 5/1991 Lemelson et a! 340/933 

5,063,380 A 11/1991 Wakura 340/825 

(List continued on next page.) 



FOREIGN PATENT DOCUMENTS 
BE 1005103 A3 4/1993 

DE 43 41 880 Al 6/1995 G07C/11/00 

DE 44 39 914 Al 5/1996 B65D/23/08 



(List continued on next page.) 

OTHER PUBLICATIONS 

Homak, J.P.; "Auto ID . . . putting the control in inventory 
control"; Industrial Engineering; Norcross; Aug. 1994 (2 
Pg3.)- 

Finkenzeller; "RFID Handbook — ^Radio-Frequency Identi- 
fication Fundamentals and Applications"; 1999, pp. 
227-273. 

d'Hont, Susan; "Features — Smart pallet system improves 
warehouse productivity"; Sensor Review; vol. 16, No, 4, 
1996, pp. 21-24. 

(List continued on next page.) 

Primary Examiner— ^om^s Mullen 

(74) Attorney, Agent, or Firm-^c)issa^ E. Buss 



(57) 



ABSTRACT 



An object tracking and management system and method 
using radio-frequency identification ("RFID") tags is dis- 
closed. Objects to be moved between locations are outfitted 
with RFID tags having information relating to the identities 
of the objects. The locations are also marked by RFID tags 
containing information on the locations. A transport vehicle 
for moving the objects is equipped with an RFID interro- 
gator capable of detecting signals from the RFID tags. An 
onboard processor provides the operator of the vehicle with 
instructions on the movement of objects. The processor also 
determines the identities of the objects and locations from 
the detected signals and provides the operator with feedback 
as to the identity of an object being moved, the location of 
the vehicle and any error in carrying out the instructions. 
Numerous variations of the basic system and method using 
RFID tags are also described. 
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(57) ABSTRACT 

A system modifies the status of a surveillance tag indicator 
in a product data record coaesponding to an article being 
processed at checkout stand. The system comprises a prod- 
uct database having product records corresponding to 
articles sold in a store, a surveillance tag interrogator asso- 
ciated with the checkout station that generates a surveillance 
tag present signal in response to detection of a surveillance 
tag, and a database modifier communicatively coupled to the 
database and the interrogator for modifying a surveillance 
tag indicator of a product record in response to the surveil- 
lance tag present signal from the interrogator. The database 
modifier, in response to the surveillance tag present signal, 
may set the surveillance tag indicator of a product record 
corresponding to an article being processed for checkout to 
indicate a surveillance tag is expected for the article there- 
after. Subsequent queries of the product database using the 
barcode or other product identification data for the article 
retrieve a product record with an active surveillance tag 
indicator. One or more interrogators may be included in the 
system. Preferably, two interrogators are used with one 
being associated with the EAS deactivator of the checkout 
stand and the other being associated with the bag well of the 
checkout stand. Thus, the database modifier of the present 
invention updates the surveillance tag indicator to an active 
status in response to the unexpected detection of a surveil- 
lance tag being attached to the article being processed. 
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(57) ABSTRACT 

An apparatus and method for the detection of objects in the 
work area such as surgical sites, including a detection tag 
affixed to objects such as used during surgery. The apparatus 
and method feature an interrogation and detection device 
with a transmitter for emitting pulsed wideband signals each 
including a signal prompting the tag element to provide a 
return signal, and a receiver for reception and analysis of the 
return signal from the tag element. Multiple pulse signals (of 
constant or varied height) emitted from the transmitter 
causes the return signals to build up in intensity at a 
detectable frequency above the ambient noise levels to 
facilitate detection of the tag element and object attached 
thereto. The device features an antenna portion containing a 
single or a plural ring-shaped antenna. Also, the pulsed 
wideband interrogation signal may be pulsed-width modu- 
lated or voltagp-modulated, as two examples thereof. 
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ABSTRACT 



A system and method of tracking medical products provides 
for associating a group of medical products with a group 
location based on a group radio frequency identification (RF 
ID) device signal, where the group includes a first unit and 
a second unit. The first unit is associated with a first remote 
location based on a first unit RF ID device signal. The 
method further provides for associating the second unit with 
a second remote location based on a second remote location 
based on a second unit RF ID device signal. The signals 
uniquely identify the units and the group. 
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The present invention is directed to an interrogator, method 
of discerning metal and radio frequency identification 
(RFID) objects, and an interrogation system employing the 
same. In one embodiment, the interrogator includes a metal 
sensing subsystem configured to provide a first signal having 
a signature representing a presence of a metal object, and a 
RFID sensing subsystem configured to provide a second 
signal having a signature representing a presence of a RFID 
object. The interrogator also includes a control and process- 
ing subsystem configured to discern a presence of at least 
one of the metal and RFID objects firom one of the first and 
second signals. 
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ABSTRACT 



The present invention contributes to advancements in the art 
of inventory management and distribution by providing a 
system and method for processing, distributing, and tracking 
reusable inventory items. Reusable articles, such as surgical 
garments and accessories, are adapted with radio frequency 
identification ("RFID") tags having unique identification 
numbers. A "reader*' is used to retrieve stored information 
fi*om the tags without requiring direct contact or clear 
line-of-sight. The reusable articles are processed and dis- 
tributed using an inventory management system wherein 
lifecycle data is obtained for each reusable article. The 
reusable articles are distributed to the end users fi-om central 
processing facilities, used, retumed, cleaned, inspected, 
folded, sterilized, and retumed to inventory for re-distribu- 
tion. Periodic quality control inspections are conducted in 
response to predetermined usage parameters. The use of 
RFID tags and a corresponding computer network allows for 
the acquisition of data corresponding to each reusable article 
within a distribution system having multiple remote distri- 
bution and processing facilities. The acquired data is trans- 
mitted to a central computer processing system via a secured 
wide area computer network for use and analysis. Data 
processing computer servers at each remote distribution and 
processing facility electronically linked to a central data 
processing server provide a fail-safe network for acquired 
data. 
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ABSTRACT 



One embodiment practicing aspects of the present invention 
provides a computer-implemented method for adjusting a 
reference selling profile for a reference product, comprising 
retrieving one or more reference selling profiles correspond- 
ing to daily or more frequent historical data for one or more 
reference products, and adjusting the reference selling pro- 
files to correct for one or more promotions which impacted 
the historical data. Other embodiments and aspects pro\dde 
for determining location distribution shares, projecting 
sales, determining distribution quantities, comparing alter- 
native maikdown scenarios, etc. 
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ABSTRACT 



A tax refiind system is disclosed in which in exchange for a 
taxpayer assigning all or a portion of his or her tax refund, 
a participating provider provides to the taxpayer a spending 
vehicle with buying power at participating outlets. Tax 
return data for an individual's tax return is processed by the 
IRS. A taxpayer consents to using a portion of the tax return 
data to acquire a spending vehicle from a financial institu- 
tion of the taxpayer's choosing. Using a portion of the tax 
return data, the IRS arranges to electrouically transfer an 
amount related to the taxpayer's refiind to an account at the 
financial institution selected by the taxpayer. A taxpayer then 
receives a spending vehicle such as a credit, debit, or cash 
card, spending account, coupon, or rebate from a financial 
institution or otiier spending vehicle provider such as a 
retailer, service provider, wholesaler, distributor, or enter- 
tainment entity. 
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ABSTRACT 



The present invention provides a surgical navigation marker 
having a shaft with a head at one end and a point at the other. 
The point is adapted for easy insertion of the navigation 
marker in a portion of a patient's anatomy, such as bone. The 
head of the navigation marker has a depression formed 
therein that is sized and shaped for precise registration by an 
imaging or tracking system. 
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ABSTRACT 



A system for tracking and locating svirgical items and objects 
in an operating room environment that incorporates two-stage 
ftinctionality. A first stage provides mechanisms for tracking 
objects using radio frequency (RF) tags that are positioned on 
or in conjunction with every surgical item and object so as to 
be tracked by a number of RF transceivers located about the 
operating room. In addition to integrating RF ID components, 
the tags integrate hard spherical components that are easily 
identifiable by ultrasonic detection. If an object is "losf iiom 
the tracking system functionality (RF tracking), the system 
operator may review a last known location and movement 
path presented on a display and thereafter utilize an ultrasonic 
sub-system in a localized area to detect the exact location of 
the missing object or item. Narrowing the location of a "lost" 
object is facilitated by the use of one or more LED laser 
pointers that are directed through the last known path of the 
object and to its last known location. 
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